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FOREWORD 


This  demonstration  was  conducted  for  the  U.S.  Army  Engineering  and  Housing  Support  Center 
(USAEHSC),  under  Facilities  Engineering  Applications  Program  (FEAP),  Project  F58,  "Railroad  Track 
Maintenance  Management  System  (RAILER)."  The  work  was  conducted  by  the  Engineering  and  Materials 
Division  (EM),  U.S.  Army  Construction  Engineering  Research  Laboratory  (USACERL).  The  USAEHSC 
Technical  Monitor  was  Robert  Williams,  CEHSC-FB.  His  support  is  very  much  appreciated. 
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Fort  Stewart  are  greatly  appreciated;  T.  Houston,  D.  Keifer,  B.  Wilkerson,  B.  Benton,  and  J.  DuRose. 
The  autliors  received  a.ssistance  in  the  field  work  at  Fort  Stewart  from  D.  Plotkin,  S.  Wagers,  R.  Harris, 
M.  Kahn,  M.  Britton,  and  J.  Borse  of  USACERL,  and  J.  Hovell  from  USAEHSC. 

Dr.  Paul  Howdyshell  is  Acting  Chief  of  USACERL-EM.  COL  Everett  R.  Thomas  is  Commander 
and  Director  of  USACERL,  and  Dr.  L.R.  Shaffer  is  Technical  Director. 


CONTENTS 


Page 


SF  298  1 

FOREWORD  2 

LIST  OF  TABLES  AND  FIGURES  4 

1  INTRODUCTION . 5 

Background  5 

Objective  5 

Approach  6 

Scope  6 

Mode  of  Technology  Transfer  6 

2  FIELD  WORK  . 7 

Office  Preparation  7 

Site  Visits  10 

3  DATA  LOADING  AND  PROCESSING . 29 

Data  Entry  29 

Data  Verification  and  Processing  30 

4  SYSTEM  TURNOVER  TO  INSTALLATION  PERSONNEL  . 33 

5  CONCLUSIONS  AND  RECOMMENDATIONS . 34 


APPENDIX  A:  Preliminary  Segmented  Map 
APPENDIX  B:  Initial  Work  Plan 
APPENDIX  C:  Final  Segmented  Map 
APPENDIX  D:  RAILER  Reports 


35 

38 

41 

44 


3 


TABLES 


Niiiiiber  Page 

1  Office  Preparation  Activities  and  Time  Required  8 

2  Preliminary  Track  Segmentation  9 

3  Site  Visit  Activity  Times  10 

4  Crew  Work  Calendar  1  ] 

5  Final  Track  Segmentation  13 

6  Data  Entry  Times  29 

7  Inventory  Data  Loading  Times  31 

8  Inspection  Data  Loading  Times  32 

9  Data  Verification  Times  32 

FIGURES 

1  Portable  Track  C'art  With  Attached  Measuring  Wheel  12 

2  Completed  Track  Segment  Inventory  Form  15 

3  Completed  Tie  Inspection  Form  16 

4  Completed  Turnout  Inspection  Form  17 

5  Completed  Vegetation  Inspection  Form  18 

6  Completed  Road  and  Rail  Crossing  Inspection  Form  19 

7  Completed  Drainage  Structures  Inspection  Form  20 

8  Completed  Track  Fastenings  Inspection  Form  21 

7  Completed  Rail  Inspection  Form  22 

10  Completed  Roadway  and  Ballast  Inspection  Form  23 

1 1  Completed  Traffic  Infonnation  Form  25 

12  Completed  Installation  Information  Form  26 

13  Page  from  Fort  Stewart  Maintenance  Policy  Workbook  28 


4 


MAINTENANCE  MANAGEMENT  OF  U.S.  ARMY  RAILROAD  NETWORKS— 
THE  RAILER  SYSTEM;  DEMONSTRATION  AT  FORT  STEWART,  GA 


I  INTRODUCTION 


Background 

The  Railroad  Maintenance  Management  System  (RAILER)  is  a  member  of  the  Engineered 
Management  System  (EMS)  family  being  developed  to  support  installation  Directorates  of  Engineering 
and  Housing  (DEHs)  in  managing  maintenance  and  repair  (M&R)  activities  for  railroad  track  networks. 
As  a  decision  support  tool,  RAILER  can  be  u.sed,  in  part,  to  analyze  and  evaluate  track  segments, 
delcmiinc  and  prioritize  work  needs,  develop  annual  and  long-range  work  plans,  estimate  maintenance  and 
repair  costs,  and  develop  budgets.  The  sy.stem  is  intended  to  help  the  DEH  schedule  M&R  in  a  way  that 
allows  the  track  to  meet  its  mission  at  the  lea.st  possible  cost. 

Developed  at  the  U.S.  Army  Construction  Engineering  Research  Laboratory  (USACERL),  RAILER 
includes  field  procedures  for  collecting  data  and  a  computer  program  for  manipulating  these  data  to 
facilitate  maintenance  management  decisions.  While  an  interim  version  (1.0)  of  RAILER’  had  been 
tested  successfully  at  several  U.S.  Army  installations,  the  current  version  2.0  included  several 
modifications  and  additional  capabilities  that  had  not  been  demoastrated  within  a  DEH  organization.  For 
example,  the  track  inspection  procedures^  had  been  greatly  enhanced  to  capture  all  of  the  track  defects 
specified  in  the  Army  Track  Maintenance  Standards.^  The  inventory  procedures  had  also  been  revised."* 
Another  capability  of  RAILER  version  2.0  that  had  not  yet  been  demonstrated  was  the  customization  of 
maintenance  policies.  To  support  these  changes  and  enhancements,  the  RAILER  eomputer  software  also 
had  been  largely  rewritten  for  version  2.0. 

To  ensure  that  these  new  features  would  meet  the  DEH  needs.  Fort  Stewart,  GA  was  chosen  as  a 
demonstration  site  for  RAILER  version  2.0.  This  implementation  was  conducted  as  part  of  the  FY87 
Facililics  Engineering  Applications  Program  (FEAP). 


Objective 

The  threefold  objective  of  this  FEAP  demonstration  was  to: 

1,  Implement  RAILER’S  data  collection  and  computer  procedures,  especially  the  recent 
enhancements  and  modifications  of  version  2.0.  In  the  field,  these  activities  include  the  inventory  and 
inspection  procedures,  and  on  the  computer,  they  include  data  entry  and  report  (infonnation  and  analysis) 
generation. 


'  D.R.  t'/,irski,  D.L.  I’li'lkin,  and  1),G.  Itrown,  /he  RA/LER  Sy.tirm  for  Maintenance  Management  of  US.  Army  Railroad 
SetworLs:  RAILER  /  l)e.trri[Uion  and  the.  Technical  Report  (TK)  M-88/18/ADAI  W8.‘>9  (U..S.  Army  Con.siniction  Engineering 
Kesearcli  l.aboralory  |ll.SACERl.|,  198S), 

HR  1  '/arski.  D.Ci.  Urown.  R.W.  Harris,  and  D.E,  I’lolkin,  Maintenance  Management  of  U  .S.  Army  Railroad  Networb! — The 
RAIL/  R  .Sv.^tem:  Detailed  Track  Inspection  Manual,  I>afl  TR  (USACERL,  1988). 

'  Technical  Manual  (TM)  .S  628.  Railroad  Track  Standard.s.  Draft  (Headqiiaricr.s,  Department  of  the  Army  [HQDAf  March  1988). 
■'  D  R  I  Varski,  D.E.  Plotkin,  and  D.O.  Brown,  Maintenance  Management  of  US.  Army  Railroad  Networks— The  RAILER  Sy.stem: 
Uomponent  Identification  and  Inventory  Procedures.  TR  M-88/n/ADA2(M)276  (USACERL,  1988). 
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2.  Test  the  ability  of  Utc  computer  software  and  field  procedures  to  work  together  in  providing 
maintenance  management  decision  support. 

3.  Establish  a  working  implementation  of  RAILER  version  2.0  to  permit  an  effective,  practical 
evaluation  of  RAILER  by  both  the  prospective  users  and  system  developers. 


Approach 

A  full  implementation  of  R.MLER  version  2.0  was  performed  at  Fort  Stewart  by  USACERL 
personnel  with  assistance  from  the  U.S.  Army  Engineering  and  Housing  Support  Center  (USAEHSC)  and 
the  installation  DEH.  The  demonstration  was  conducted  following  an  approach  that  would  be  expected 
from  a  private  contractor;  this  process  permitted  USACERL  and  USAEHSC  to  develop  guidelines  for 
future  contract  implementations  of  RAILER  at  other  sites. 

During  this  FEAP  demonstration,  USACERL  collected  data  on  RAILER’s  performance  and  the 
users’  reactions.  This  feedback  is  being  used  to  refine  RAILER  and  has  suggested  fonheoming 
enhancements. 


Scc)pe 


This  report  describes  only  the  implementation  and  initial  use  phase  of  RAILER  version  2.0  at  Fort 
Stewart,  including  system  turnover  to  the  installation.  It  docs  not  include  a  long-term  case  history  of 
RAlLER’s  use  at  Fort  Stewart. 


Mode  of  Technology  Transfer 

It  is  expected  that  RAILER  will  be  implemented  at  more  sites  by  private  contractors  under  the 
guidance  of  USAEHSC.  These  implementations  will  include  training  for  installation  personnel.  A 
R.MLER  course,  jointly  developed  by  USAEHSC  and  USACERL,  will  provide  more  training.  As  this 
report  goes  into  final  publication,  RAILER  version  3.01  has  been  relca.sed  for  general  implementation  on 
domestic  Army  in.stallations.  It  is  available  to  Army  installations  through  the  USAEHSC.  For  more 
information  contact: 

U.S.  Army  Engineering  and  Housing  Support  Center 
ATTN:  CEHSC-FB-P 
Fort  Belvoir,  VA  22060 

R.A1LF;R  version  3.01  has  also  been  released  for  general  use,  and  is  available  through  the  RAILER 
suppon  center  at  Uie  University  of  Illinois.  For  more  information  contact: 

University  of  Illinois  at  Urbana-Champaign 
Conferences  and  Institutes 
ATTN:  RAILER  Support  Center 
302  East  John  Street,  Suite  202 
Champaign,  IL  61820 
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2  work 


The  field  work  required  to  implement  RAILER  includes  stationing  and  segmenting  the  installation 
railroad  network,  and  collecting  data  which  is  later  entered  into  the  computer.  Stationing  establishes  a 
location  referencing  system  for  each  track  in  the  network.  The  track  segment  is  the  maintenance 
management  unit  within  RAILER;  segmentation  is  concerned  with  dividing  each  track  into  one  or  more 
track  segments.  Most  of  the  data  collection  effort  is  devoted  to  inventory  and  inspection;  other  data  are 
collected  on  traffic,  installation,  work  history,  and  maintenance  policy.  For  this  demonstration,  the 
inventory,  inspection,  installation,  and  traffic  information  was  collected  on  one  trip.  The  maintenance 
policy  data  was  gathered  during  a  second  visit;  the  work  history  data  collection  was  left  for  installation 
personnel  to  complete. 

Procedures  for  stationing,  segmenting,  and  collecting  inventory'  data  are  documented  elsewhere,'' 
as  are  the  detailed  inspection  procedures.^  Procedures  for  collecting  other  data  elements  are  documented 
for  an  earlier  version  of  RAILER^  (they  are  largely  the  same  for  version  2.0).  The  effective,  efficient 
use  of  all  procedures  requires  some  office  preparation  before  going  to  the  field. 


Office  Preparation 

Office  preparation  involves  becoming  familiar  with  the  track  network  layout  (including  identifying 
all  tracks  and  estimating  their  lengths),  establishing  a  preliminary  track  segmentation  (and  component 
identification),  acquiring  and  organizing  supplies,  and  developing  a  work  plan  to  be  followed  in  the  field. 
All  of  the.se  activities  require  information  about  the  installation  network.  In  the  case  of  Fort  Stewart,  this 
information  was  obtained  from  the  most  recent  Military  Traffic  Management  Command  Transportation 
Engineering  Agency  (MTMC-TEA)  installation  Transportation  System  Capability  Study  (TSCS)*^  and 
from  other  maps  previously  acquired  from  the  Foil  Stewart  DEH. 

The  office  preparation  for  this  demonstration  was  conducted  at  USACERL.  Table  1  lists  time 
requirements  for  the  various  office  preparation  activities.  While  all  these  functions  were  performed  by 
engineers,  most  could  be  done  by  properly  trained  technicians. 

Preliminary  Track  Segmentation 

Table  2  summarizes  the  preliminary  track  segmentation  based  on  the  maps  and  lists  track  length 
estimates.  As  discussed  below,  this  preliminary  segmentation  was  later  modified  in  the  field. 

In  addition  to  track  segments,  two  other  track  components-tumouts  and  curvcs--arc  given 
idciitificaiion  (ID)  numbers  within  RAILER.  These  numbers  were  also  assigned  during  the  preliminary 
track  segmentation.  The  turnout  ID  numbers  were  taken  from  a  preexisting  numbering  sequence  found 


'  IJ.R  tj/arski,  D.E.  Ploikin,  and  D.G.  Brown,  TH  M-88/13. 

''  D  k.  tl/ar.>iki.  D.G.  Brown,  R.W.  Harri.s,  and  D  E.  Ploikin. 

^  D.R.  U/arski,  D.E.  Ploikin,  and  D.G.  Brown,  TR  M-88/18. 

^  Installation  Outloading  Capahility  Study:  Fort  Stewart.  Georgia  and  Camp  Blanding,  Florida,  MTMC  Report  TE  81 -3a  42 
(Military  Trafrie  Management  Command  Transportation  Engineering  Agency  [MTMC-TEA|,  July  1982). 
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Table  1 


Office  Preparation  Activities  and  Time  Required 


Function  Manhours 


Preliminary  Track  Segmentation: 

Reproducing,  reviewing  and  correlating  available 

maps  for  track  verification  and  numbering  5 

Segmenting  the  network  6 

Estimating  track  lengths  (for  estimating 

station  plate  requirements  and  work  plan)  5 

Assigning  turnout  and  curve  ID  numbers  1 

Review  by  rest  of  staff  2 

Drawing  up  and  distributing  track  diagram  (Appendix  A)  2 

21 

Supplies: 

Organizing  station  plates  for  individual  tracks  1 1 

Determining  supply  requirements  3 

Acquiring  supplies  3 

Reviewing  track  cart  assembly  procedures  4 

Preparing  supplies  for  shipment  to  Fort  Stewart  4 

Reproduction  and  distribution  of  data  collection  forms  _2 

27 

Work  Plan: 

Formulating  plan  4 

Communicating  with  staff  at  meeting  (8  people)  JO 

14 

Total  62 


on  maps  supplied  by  the  Fort  Stewart  DEH.  The  track  segment  and  curve  ID  numbers  were  assigned 
using  established  RAILER  procedures.^ 

After  the  network  was  segmented,  a  track  diagram  was  created  that  included  the  ID  numbers  for  all 
tracks,  track  segments,  turnouts,  and  curves  (see  Appendix  A).  Copies  of  this  diagram  and  the 
segmentation  summary  (Table  2)  were  distributed  to  all  personnel  who  would  be  going  into  the  field. 

Supplies 

The  supplies  taken  to  Fort  Stewart  were  based  on  expected  tasks,  network  size,  and  crew  size.  The 
equipment  required  for  track  inspection  is  documented  elsewhere.’^  Additional  equipment  included  a 
hammer,  naiis,  station  plates,  and  the  track  cart  for  stationing.  Supplies  for  personal  comfort  included  bug 
rcpellant,  sun  .screen,  and  coolers  for  liquid  refreshment.  The  required  number  of  data  collection  forms. 


l),R.  U/ar.ski,  D.E.  Plotkin,  and  D.G.  Brown,  TR  M-88/13. 
D.R.  Uzar.ski,  D.G.  Brown,  R.W.  Harris,  and  D.E.  Ploikin. 
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Table  2 


Preliminary  Track  Segmenlation 


Track  Number 

Length  (ft) 

Number  r>f  Segments 

1 

3000 

3 

2 

1100 

1 

3 

4800 

8 

4 

2600 

2 

5 

300 

1 

6  (Not  used) 

- 

- 

7 

900 

1 

8 

1400 

1 

9 

3000 

4 

10 

8400 

9 

11 

500 

1 

12 

1400 

1 

13 

1450 

2 

14 

2600 

1 

15 

2200 

1 

I. 

32700 

3 

P 

2400 

1 

Y 

1000 

1 

17  (Total  used) 

69750 

4? 

crayons,  paint  markers,  and  station  plates  is  primarily  a  function  of  network  size.  For  each  of  these  items, 
more  than  the  number  estimated  were  brought  to  avoid  a  shortage.  In  the  case  of  most  forms,  the  amount 
packed  was  150  percent  of  the  estimated  required  quantity,  ba.sed  on  network  size  (Table  2). 

Some  supplies,  such  as  station  plates,  need  to  be  organized  as  part  of  office  preparation.  During 
track  stationing,  a  prenumbered  embossed  station  plate  is  attached  to  the  track  every  200  ft,*  with  a  new 
numbering  .sequence  beginning  at  0+00  for  each  track.*'  The  station  plates  used  at  Fort  Stewart  were 
taken  from  an  existing  supply  at  USACERL.  The  plates  for  each  track  were  strung  together  on  a  separate 
wire  in  numerical  order,  beginning  with  the  0+00  plate.  For  example,  based  on  the  preliminary  track 
length  estimates  (Table  2),  Track  1  was  expected  to  require  15  station  plates  ending  with  a  30+00  plate. 
Extra  plates  were  taken  in  case  the  track  length  estimates  were  in  error  or  there  were  other  tracks  not 
represented  on  the  available  maps. 


Work  Plan 


To  complete  the  field  work  within  a  10-workday  schedule,  a  relatively  large  crew  was  involved  in 
the  main  visit  to  Fort  Stewart;  it  included  eight  persons  from  USACERL  and  one  from  USAEHSC.  (Not 
all  of  the  crew  was  present  for  the  entire  site  vi.sit,  nor  was  everyone  entirely  devoted  to  implementation 


I  fi  =  0.305  tn. 

"  D.R.  U/ar.'iki,  D.E.  I’lotkin,  and  D.G.  Brown.  TR  M-88/13. 
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activities  during  the  visit.)  The  large  crew  size  made  a  structured,  but  flexible,  work  plan  even  more 
important  than  usual.  The  initial  work  plan,  developed  by  the  project  supervisor,  is  presented  in 
Appendix  B.  The  .i^lual  work  schedule  is  discu.s.scd  below. 


Site  Visits 

The  field  work  entailed  three  site  visits  to  Fort  Stewart.  The  various  site  visit  activities  during  the 
first  two  visits  are  summarized  in  Table  3  along  with  the  time  required  to  complete  each. 

The  first  site  visit  to  Fort  Stewart  for  RAILER  implementation  was  June  1  through  11,  1987. 
Activities  of  the  individual  crew  members  during  this  period  are  indicated  in  Table  4.  Note  that  not  all 
crew  members  were  available  during  this  entire  period,  either  because  they  arrived  later,  departed  early, 
or  were  given  another  related  assignment  (continued  RAILER  research  and  work  at  Hunter  Army  Airfield). 

Each  workday  generally  began  at  0700  and  ended  at  1830  with  short  meetings.  At  the  r  ming 
meeting,  crew  assignments  were  announced  and  the  day’s  modified  work  plan  was  discussed.  In  the 
evening,  actual  accomplishments  were  summarized  and  compared  with  expected  results,  and  feedback  was 
.solicited  from  all  (especially  crew  leaders)  for  formulating  the  next  day’s  work  plan.  More  informal 
meetings  were  often  conducted  during  the  lunch  break.  All  of  these  meetings  were  important  for 
coordinating  the  activities  of  different  crews  who  often  did  not  see  each  other  during  the  rest  of  the  day. 


Table  3 

Site  Visit  Activity  Times 


Information  Area  Manhours 

Stationing  76.0 

Track  segment  inventory  91.0 

Track  inspection  180.0 

Traffic  1.0 

Installation  information  2.0 

Maintenance  policy  (second  site  visit)  20.0 

Toutl  370.0 
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Stationing 


A  portable  track  cart  with  an  attached  measuring  wheel  was  used  for  almost  all  of  the  stationing  at 
Fort  Stewart  (Figure  1).  A  crew  of  two  performed  the  stationing,  often  accompanied  and  aided  by  the 
project  supervisor  and/or  the  inventory  crew  leader.  As  indicated  in  Table  4,  stationing  was  completed 
during  the  first  week  of  the  site  visit. 


Table  4 

Crew  Work  Calendar 


Major  Activities 

Travel 

.Stationing 

Administration 

and 

and 

and 

Other 

Day 

Kquipment 

Segmenting 

Inventory  Inspection 

Documentation 

Assignments 

During  the  stationing  procedure,  all  required  inventory  station  locations  were  recorded  on  paper  for 
later  use  by  the  inventory  crew;  they  were  also  recorded  on  the  rail  web.  Data  included  the  beginning  and 
end  station  locations  of  track  segments,  grade  crossings,  and  obstructions;  centerline  locations  for  grade 
crossings  and  drainage  structures;  switch  point  locations;  and  the  locations  of  rail  weight  changes. 
Obtaining  these  locations  at  this  stage  helped  speed  the  inventory  process  that  followed.  In  addition  to 
recording  station  locations  and  attaching  station  plates,  the  stationing  crew  was  responsible  for  placing 
mile  posts  and  whistle  posts  on  the  main  line  into  Fort  Stewart. 

During  stationing,  the  crew  leader  generally  managed  the  track  cart  and  recorded  station  locations. 
The  other  crew  member  attached  station  plates.  If  other  persons  were  available,  they  would  help  by 
marking  locations  on  the  rail,  dispensing  station  plates,  guarding  traffic  at  road  crossings,  and  looking  for 
inventory  items  such  as  rail  weight  changes  and  drainage  structures.  Organizing  the  station  plates 
sequentially  on  wires,  as  described  above,  greatly  increased  the  efficiency  of  the  stationing  process. 


Figure  1.  Portable  track  cart  with  attached  measuring  wheel. 
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Scfiliunlinf; 


While  stationing,  it  was  found  that  changes  were  required  in  the  preliminary  track  segmentation. 
The  final  segmentation  of  Fort  Stewart  is  shown  in  Appendix  C  and  summarized  in  Table  5.  The  three 
changes  involved  tracks  L,  3,  6,  9,  CRl,  and  CR2,  and  can  be  analyzed  by  comparing  Appendices  A  and 
C,  and  Tables  2  and  5. 

Installation  personnel  had  previously  established  a  two-part  classification  of  the  track  network:  (1) 
the  lead  track  and  passing  siding,  and  (2)  yard  track,  beginning  at  the  switch  points  of  turnout  1  (where 
tracks  L,  3,  and  10  come  together).  Under  the  usual  RAILER  segmentation  guidelines,  turnout  1  would 
have  been  included  in  segment  L03  of  lead  track  L.  However,  since  thi.N  turnout  is  con.sidcred  part  of  the 
yard  track,  it  would  be  more  logical  to  include  it  with  yard  track  3.  Turnout  1  was  therefore  entered  into 
the  Fort  Stewart  RAILER  database  as  a  separate  additional  segment  of  track  3,  and  track  segment  L03  was 
defined  as  ending  at  tJie  switchpoints  of  the  turnout. 


Table  5 

Final  Track  Segmentation 


Track  Number 


Length  (ft) 


Number  of  Segments 


1 

2922 

3 

2 

1099 

1 

3 

4844 

9 

4 

2470 

2 

5 

349 

1 

6 

1375 

3 

7 

313 

1 

8 

1443 

1 

9 

1555 

2 

10 

8195 

8 

11 

387 

1 

12 

1.364 

1 

13 

2304 

2 

14 

2413 

1 

15 

1488 

1 

CRl 

165 

1 

CR2 

165 

1 

L 

32639 

3 

P 

2230 

1 

Y 

778 

1 

20 

68538 

44 
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In  the  maps  available  to  USACERL  during  olTicc  preparation,  there  was  no  track  6,  and  it  was 
assumed  that  the  ladder  access  track  to  tracks  5,  7,  8,  and  9  was  part  of  track  9-thus  giving  track  9  the 
four  segments  indicated  in  Table  2.  However,  installation  personnel  noted  that  the  ladder  track  was  track 
6.  Therefore,  the  preliminary  track  segmentation  of  track  9  was  changed  and  track  6  was  added;  this 
change  is  reflected  in  Table  5  and  Appendix  C.  For  consistency,  the  conjunction  of  tracks  6,  8,  and  9  at 
turnout  15  was  segmented  like  the  conjunction  of  tracks  L,  3,  and  10  described  above.  As  a  result,  track 
9  has  two  segments. 

Crossover  tracks  arc  treated  as  separate  tracks  within  RAILER  only  if  the  distance  between  last 
switch  tics  is  at  least  50  ft.'^  Most  crossovers  between  relatively  close  tracks  do  not  meet  this  criterion. 
Therefore,  the  three  crossovers  between  tracks  1,  3,  and  4  were  not  identified  as  separate  tracks  in  the 
preliminary  segmentation.  However,  in  the  field,  it  was  determined  that  both  crossovers  between  tracks 
1  and  3  arc  long  enough  to  be  identified  as  separate  tracks  CRl  and  CR2. 

Inventory 

Figure  2  is  an  example  of  a  completed  inventory  data  collection  form  u.scd  at  Fort  Stewart.  Most 
of  the  Fort  Stewart  inventory  data  was  collected  by  a  three-person  crew,  with  two  people  making 
appropriate  measurements  and  the  third  entering  data  on  the  form.  By  starting  one  day  later,  the  inventory 
crew  was  able  to  work  on  track  segments  after  the  stationing  crew  had  completed  its  work.  The  inventory' 
crew  usually  had  a  copy  of  the  station  location  information  previously  recorded  by  the  stationing  crew, 
thus  greatly  reducing  the  workload  and  speeding  the  inventory  process. 

The  inventory  crew  worked  together  for  approximately  2-1/2  days  while  inventorying  the  yard  tracks 
of  Fort  Stewart.  During  one  day,  the  inventory  crew  leader  worked  with  the  stationing  crew  and  project 
supervisor  to  simultaneously  station  and  inventory  the  lead  track  and  passing  siding.  The  inventory  crew 
leader  later  spent  1-1/2  days  validating  the  data  and  checking  for  missing  or  clearly  erroneous  entries. 

Inspection 

Figures  3  through  10  arc  completed  examples  of  the  eight  inspection  forms  used  at  Fort  Stewart. 
The  Tic.  Turnout  and  Vegetation  inspection  forms  had  already  been  tested  as  part  of  the  interim  track 
inspection  procedures  of  RAILER  I.'^  However,  the  inspection  forms  for  Crossings,  Drainage 
Structures,  Track  Fastenings,  Rail,  and  Roadway  and  Ballast  had  been  ju.st  recently  developed  and  pilot- 
tested  in  order  to  incorporate  the  remaining  track  defects  specified  in  the  Army  Track  Maintenance 
Standards.'"'  The  inspection  procedures,  c.spccially  for  the  five  new  component  areas,  were  demonstrated 
on  a  total  network  basis  as  part  of  this  project. 

About  18  mandays  were  spent  on  track  inspection  at  Fort  Stewart.  Several  different  inspection 
crews  of  1,  2,  3,  and  4  persons  were  used  during  the  site  visit;  sometimes  two  crews  were  simultaneously 
inspecting  different  parts  of  the  network.  Because  each  inspection  component  area  has  its  own  separate 
inspection  fonn,  the  inspectors  tended  to  specialize  in  component  areas.  This  also  meant  that  most  track 
segments  were  inspected  in  multiple  passes,  often  by  different  inspectors. 


D.R.  U/arski,  D.E.  Plotkin,  and  D.G.  Brown.  TR  M-88/13. 

''  D.R  tj/arski.  D.E.  Plotkin,  and  D.Ci.  Brown,  TR  M-88/18. 
TM  S  628,  Draft. 
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Figure  2.  Completed  track  segment  inventory  form. 
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Figure  4.  Coinplefed  turnout  inspection  form. 
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Figure  5.  Completed  vegetation  inspection  form. 
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Figure  6.  Completed  road  and  rail  crossings  inspection  form. 
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Figure  7.  Completed  drainage  structures  inspection  form. 
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Figure  8.  Completed  track  fastenings  inspection  form. 
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Figure  10.  Completed  roadwjiy  jind  bitila.st  inspection  ^'orni. 


23 


Bclorc  ihc  dcmoiisiration  al  Fort  Stewart,  the  track  inspection  procedures  had  been  fully  tested  with 
railroad  trackage  of  various  quality  levels.  However,  the  procedures  had  not  been  implemented  previously 
on  such  a  large  scale.  As  a  result  of  the  experience  al  Fort  Stewart,  the  track  inspection  procedures  were 
significantly  modified.  First,  they  were  simplillcd,  primarily  by  collapsing  four  of  the  previous  inspection 
areas  (Crossings,  Drainage  Structures,  Track  Fastenings,  and  Roadway  and  Ballast)  into  one  called  "Other 
Track  Components."  Even  after  simplification,  the  procedures  were  judged  to  be  too  time-consuming  for 
regular  network  implementation,  but  were  .still  appropriate  for  "project  level"  management  which  focu.ses 
on  individual  track  segments  scheduled  for  M&R  in  the  near  future.  Therefore,  the  inspection  fonns  were 
reorganized  so  that  a  giv^.i  form  was  not  shared  by  multiple  segments  (as  was  the  case  in  Figures  3  and 
5  through  10).  Instead,  multiple  inspection  areas  were  combined  on  one  form  for  a  single  track  segment. 
Additional  modifications  in  the  inspection  procedures  were  required  due  to  new  changes  in  the  Army 
Track  .Standards.'"’  The  new  inspection  fomis  and  data  collection  procedures  are  described 
elsev\here.'^ 

TrdJJic  I nforniation 

I'he  inventory  crew  leader  spent  1  hr  obtaining  traffic  infomralion  from  Ihc  Installation 
Transportation  Office  (ffO)  at  Fort  Stewart.  This  information  can  be  used  for  several  purposes  within 
RAILFR,  such  as  prioritizing  track  segments,  structural  analysis,  and  forecasting  track  condition. 

Only  total  installation  traffic  volumes  were  available  for  a  few  car  types  at  Fort  Stewart;  these  data 
were  not  broken  down  by  specific  tracks.  As  a  result,  before  Ix'ing  entered  into  the  daiaba.sc,  the  traffic 
volume  had  to  be  allocated  among  the  functional  (nonacccss)  track  .segments.  This  allocation  was  based 
on  other  infonnalion  obtained  from  the  ITO.  For  example,  the  total  installation  heavy  flat  car  volume  was 
about  700  cans/ycar.  Since  the  track  vehicles,  which  these  cars  usually  carr>',  arc  generally  loaded  and 
unloaded  on  tracks  1()  and  14,  it  was  assumed  that  the  heavy  flat  car  volume  for  each  of  these  tracks  was 
350  cars/ycar  (Figure  11). 

Infoimaiion  obtained  from  the  ITO  was  also  hc.pful  in  verifying  track  usage  and  dctemiining  the 
operating  speed  through  curves  (two  inventory  data  elements). 

Installation  Information 

'fhe  inventor)'  crew  leader  afso  spent  about  2  hr  obtaining  installation  infonnalion  from  a  variety 
of  sources.  The  completed  Installation  Infomiation  fonn  is  shown  in  Figure  12.  The  installation  number 
and  relation  code  w'cre  obtained  from  the  DEH  office  and  were  later  verified  with  other  sources  available 
at  U.S.ACERL.  The  serving  railroad  nearest  yard  information  was  obtained  from  the  Fort  Stewart  Yard 
Master.  The  rest  of  the  serving  railroad  information  was  acquired  by  a  telephone  call  to  the  railroad. 
Much  of  the  serving  railroad  information  was  verified  with  MTMC  documentation.'^ 

MaintcnauL  f  Polit  y  Data 

A  maintenance  policy  specifies  what  actions  (if  any)  are  taken  for  each  dc^'ccl  type/track  category 
combination,  and  includes  a  eosl  estimate  for  that  action  on  a  per-defccl  occuiTcnce  basis.  An  installation 
may  have  more  than  one  maintenance  policy.  For  example,  one  policy  may  indicate  only  the  minimal 


TM  Draft. 
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Figure  II.  Co/upleled  Iniffic  information  form. 
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1  R 

short-term  solutions  required  to  bring  all  track  into  compliance  with  the  Army  Track  Standards,  while 
another  maintenance  policy  might  specify  the  most  efficient  long  or  medium-term  maintenance  solutions. 
All  maintenance  policies  will  meet  or  exceed  the  minimum  condition  levels  specified  by  the  Army  Track 
Standards. 

A  workbook  developed  at  USACERL  is  used  to  help  collect  the  maintenance  policy  information. 
Each  defect  is  listed  in  the  workbook,  with  columns  used  for  different  track  categories. 

Maintenance  policy  data  were  not  collected  during  the  first  site  visit.  Instead,  one  engineer  from 
USACERL  returned  to  Fort  Stewart  during  July  1988  to  collect  this  information.  He  talked  with  two 
representatives  from  the  Fort  Stewart  DEH-the  roads,  grounds,  and  railroad  foreman  and  an  assistant 
facility  engineer.  With  these  individuals,  the  USACERL  engineer  first  discussed  the  concept  of  mainte¬ 
nance  management  policies  and  how  to  use  the  workbook.  He  then  went  through  the  workbook  with  them 
once,  soliciting  their  maintenance  actions  for  "in-house"  and  "contract"  policies.  They  then  worked  back 
through  the  workbook  to  develop  cost  estimates.  Some  of  these  estimates  required  some  rcsearcli  by  the 
installation  and  were  mailed  to  USACERL  later.  An  example  of  one  page  for  one  of  the  policies  is  .shown 
in  Figure  13. 


IS 


Installation  Outloadtuf;  Capability  Study,  Fort  Stewart,  Georgia  and  Camp  Blanding,  Florida. 
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Total: 

203  VEGETATION  -  4  1 

INTERFERES 
WITH  MOVEMENT 
OF  TRAINS  OR 
TRACK  VEHICLES 

Track  Category: 

Restriction  Number: 

Work  Action: 

Work  Type: 

Unit  Costs: 

Material: 

Labor: 

Equipment: 

Total: 

300  NO  DEFECTS 

Track  Category: 

Restriction  Number: 

Work  Action: 

Work  Type: 

Unit  Costs: 

Material: 

Labor: 

Equipment 

Total: 

301  BOLT  HOLE  CRACK  3  1 

Track  Category: 

Restriction  Number: 

Work  Action:  Weld  and  rcdrill  or  replace 

Work  T>pc: 

Unit  Costs: 

Material: 

Labor: 

Equipment: 

Total: 

302  BREAK  - 

COMPLETE 

Track  Category: 

Rcstnciion  Number: 

Work  Action: 

Unit  Costs: 

Material: 

Labor: 

Equipment: 

Total: 

Figure  13.  Page  from  Fort  Stewart  maintenance  policy  workbook. 
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3  DATA  LOADING  AND  PROCESSING 


Tlic  data  loading  and  processing  included  several  slops.  All  data  collected  at  Fort  Stewart,  including 
that  on  maintenance  policy,  were  first  entered  into  the  computer.  Then  RAILER  information  reports  were 
run  to  verify  the  data  and  check  for  missing  entries.  After  discrepancies  were  corrected,  some  of  the.se 
reports  were  run  again  and  are  pre.sented  in  Appendix  D.  This  process  was  completed  using  RAILER 
version  2.0,  running  on  an  AT&T  PC6300  computer  (IBM-compatible)  with  a  20-mb  hard  disk.  Although 
this  work  was  done  by  an  engineer,  it  could  have  easily  been  completed  by  a  properly  trained  technician. 


Data  Entry 

After  creating  the  Fort  Stewart  RAILER  database,  the  installation  and  inventory  information  was 
entered  first,  followed  by  inspection,  traffic,  and  maintenance  policy  data.  As  indicated  in  Table  6,  the 
inventory  and  inspection  data  entry  took  the  most  time,  followed  by  the  maintenance  px)licy  information. 

For  efficient  data  entry,  the  RAILER  computer  screens  are  designed  to  almost  duplicate  the  data 
collection  forms.  However,  after  the  primary  site  visit  and  before  data  entry,  both  the  inventory  and 
inspection  procedures  had  been  modified  to  the  extent  that  the  Fort  Stewart  data  collection  forms  did  not 
completely  match  the  appropriate  data  entry  computer  screens.  In  the  case  of  inventory  data,  this 
mi.smatch  was  slight  and  increased  data  entry  times  by,  at  most,  10  percent.  However,  as  discussed  in 
Chapter  2,  the  changes  in  the  inspection  procedures  and  form  layouts  were  more  significant,  probably 
increasing  data  entry  times  by  as  much  as  50  percent. 


Table  6 

Data  Entry  Times 


Information  Area  Manhours 


Installation  information 

0.5 

Track  segment  inventory 

20.5 

Track  inspection 

24.5 

Maintenance  policy 

10.5 

Traffic 

0.7 

Total 

56.7 
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Therefore,  it  must  be  stressed  that  these  two  data  entry  values  (inventory  and  inspection)  in  Table 
6  do  not  reflect  what  should  be  expected  at  other  RAILER  implementations.  Specifically,  these  values 
should  be  about  10  and  33  percent  lower,  respectively,  if  they  are  used  to  estimate  data  entry  times  for 
future  RAll.ER  implementations.  The  other  data  entry  limes  presented  in  Table  6  were  substantially 
unaffected  by  RAILER  modifications. 

As  can  be  seen  in  Table  7,  the  lime  required  to  load  segment  inventory  information  varied  greatly 
on  a  per-segment  basis.  The  time  required  to  enter  these  data,  like  the  time  required  for  collection, 
depends  primarily  on  the  complexity  of  the  track  segment.  More  specifically,  the  variability  in  per- 
scgmenl  loading  times  is  mainly  caused  by  differences  in  the  numbers  of  grade  crossings  and  loading 
docks  (a  related  facility  type).  The  values  in  Table  7  include  only  the  initial  data  entry  time  spent  keying 
in  values  and/or  scrutinizing  the  forms;  the  values  do  not  include  the  lime  spent  correcting  earlier  mistakes 
or  periodic  breaks  away  from  the  computer  screen.  These  latter  limes  are  included  in  the  total  inventory 
data  entry  time  presented  in  the  second  line  of  Table  6. 

Table  8  lisLs  the  inspection  data  entry  times  for  Fort  Stewart.  The  primary  obstacle  in  entering  these 
data  was  that  the  forms  are  generally  organized  by  inspection  area  (sec  Figures  3  through  10),  whereas 
the  final  (modified)  procedures  are  organized  mainly  by  track  segment  as  discussed  above.  The  variation 
in  the  inspection  data  entry  times  is  mo.stly  due  to  differences  in  the  number  of  rail  and  joint  defects, 
"other  component"  defects,  and  the  presence  of  turnouts. 


Data  Verification  and  Processing 

After  the  data  were  initially  loaded,  the  following  RAILER  information  reports  were  generated: 

•  Installation  Network  Information  Report 

•  Track  Segment  Inventory'  Information  Report 

•  Track  Segment  Inspection  Information  Report 

•  Traffic  Information  Report 

•  Policy  Report, 

These  reports  were  then  carefully  compared  with  the  data  collection  forms  (and  the  collective 
memor>'  of  the  implementation  team)  to  look  for  discrepancies.  The  times  required  to  compare  each 
infonnation  area  arc  prc.scntcd  in  Table  9.  Again,  the  incon.sislcncics  between  the  forms  used  at  Fort 
Stewart  and  the  current  procedures  inflated  the  time  requirements,  pos.sibly  by  as  much  as  20  percent. 

It  took  about  3  hr  to  correct  the  discrepancies  found.  This  is  a  relatively  short  time  when  compared 
with  the  initial  data  loading  effort  (sec  Table  6). 

Alter  the  databa.se  was  verified  and  corrected,  three  key  reports  were  generated  (Appendix  D).  The 
installation  information  and  segment  inventory  reports  define  the  more  permanent  characteristics  of  the 
network.  The  comparison  reports  provide  a  useful  way  to  determine  the  track  condition  (relative  to  the 
track  standards  and  based  on  track  inspection)  at  different  levels  of  detail. 
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Table  7 


Invenlory  Data  I.oafliiiK  Tillies’" 


Table  8 


Inspection  Data  Loading  Times 


Component  Area 

Average  Time 

Total  Time  (hr) 

Tics 

2.61  min/segment 

1.9 

Vegetation 

2.27  min/segment 

1.7 

TumouLs 

8.99  min/tumout 

4.0 

Rail  and  joint: 

Defects 

Defect-free  segments 

1.55  min/dcfecl 

0.53  min/segment 

7.0 

Other  component: 

Component  defects 

Flangeway  measurements 
Impaired  inspection 

1.64  min/defecl 

1.70  min/crossing 

0.86  min/segment 

9.9 

Table  9 

Data  Verification  Times 

Information  Area 

Manhours 

Installation  information 

0.20 

Track  segment  inventory 

3.45 

Track  in.spcction 

5.25 

Maintenance  policy 

1.60 

T  raffic 

0.50 

Total 

11.00 
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4  SYSTKM  TIIRNOVKK  K)  INSTAIJ.A TION  IM-RSONNF'I. 


After  the  Fort  Stewart  database  had  been  validated  against  the  data  collection  forms.  RAILER  was 
ready  to  be  turned  over  to  installation  personnel.  The  turnover  process  included  providing  informal 
RAILER  training. 

The  first  step  in  the  system  turnover  was  to  iastall  the  RAILER  program  and  the  Fort  Stewart 
database  on  tin  IBM-compatible  AT  computer  in  the  Fort  Stewart  DEH.  Successful  installation  was 
verified  by  producing  some  RAILER  reports  which  were  compared  with  the  same  reports  produced 
previously  at  USACERL. 

After  the  RAILER  program  was  installed,  one  Fort  Stewart  employee  was  formally  trained  on  the 
computer  while  several  others  looked  on.  Later  a  briefing  was  presented  on  the  entire  RAILER  system. 
During  the  system  turnover,  several  Fort  Stewart  RAILER  reports  produced  at  USACERL  were  turned 
over.  Installation  personnel  will  later  be  formally  trained  on  RAILER  data  collection  procedures  and  the 
use  of  RAILER  for  track  maintenance  management. 

While  it  is  not  within  the  scope  of  this  document  to  report  on  the  use  of  RAILER  at  Fort  Siewan, 
it  is  anticipated  that  an  ongoing  liaison  will  continue  between  USACERL  and  Fort  Stewart,  possibly 
through  a  RAILER  users’  group. 


5  CONCLUSIONS  AND  RECOMMENDATIONS 


RAILER  version  2.0  has  been  implemented  successfully  at  Fort  Stewart,  GA  as  part  of  the  FY88 
FFAP.  Installation  personnel  found  it  immediately  useful  for  railroad  maintenance  management  decision- 
support. 

The  data  collection  process  was  demonstrated,  including  segment  inventory  and  track  inspection 
procedures.  The  relatively  new  structured  track  inspection  procedures  based  on  the  Army  Track  Standards 
worked  as  expected.  They  permitted  thorough  inspections  with  simplified  recording  and  reporting, 
requiring  less  reliance  on  the  inspector’s  memory  while  meeting  the  forthcoming  regulatory 
requirements.’^  It  was  shown,  however,  that  the  inspection  process  is  very  labor-intensive  and  time- 
consuming. 

The  experience  with  the  RAILFR  detailed  track  inspection  at  Fort  Stewart  suggested  the  need  for 
two  actions.  First,  as  discussed  in  Chapter  2,  the  inspection  procedures  were  modified,  primarily  by 
collapsing  four  of  the  previous  inspection  areas  into  one.  However,  the  vast  quantity  of  detailed  data 
acquired  with  these  new,  detailed  track  inspection  procedures  was  still  more  appropriate  for  project-level 
management  than  network-level  management.  Therefore,  to  efficiently  support  network-level  management, 
simplified  track  inspection  procedures  arc  being  developed  at  USACFRL  in  conjunction  with  the  Track 
Structure  Condition  Index  (TSCI).  These  new  procedures  will  use  sampling  techniques  and  have  much 
fewer  defect  types  with  less  location  referencing  requirements.  The  goal  is  to  significantly  reduce  the 
inspection  effort  while  still  supporting  the  safety  requirement  of  the  Army  Track  Standards. 

Based  on  the  experience  at  Fort  Stewart,  it  was  concluded  that  the  crew  size  can  be  greatly  reduced. 
At  future  implementations,  a  crew  size  of  two  is  usually  sufficient,  but  a  third  member  can  increase  the 
efficiency  in  some  cases.  Using  a  track  cart,  two  people  could  quite  adequately  complete  stationing  and 
inventory'  during  the  same  pass.  On  a  second  pass,  these  two  persons  could  completely  inspect  the  track 
(using  the  current  detailed  inspection  procedures). 

A  third  person  could  speed  some  tasks  such  as  curve  measurement  (an  inventory  data  clement). 
.More  importantly,  the  third  person  could  shorten  the  site  visit  by  collecting  the  office  information  (such 
as  installation,  traffic,  maintenance  policy,  and  maintenance  history  information)  while  the  other  two  crew 
members  arc  in  the  field.  However,  it  might  be  more  advantageous  to  have  the  office  information 
collected  by  crew  members  who  have  become  familiar  with  the  installation  network  through  the  track 
inspection. 

After  evaluating  the  RAILFR  implementation  at  Fort  Stewart,  the  system  was  judged  ready  for 
implementation  on  a  contractual  basis.  During  the  following  summer,  RAILFR  was  implemented  by 
contract  at  another  site  as  a  FFAP  project.  As  a  result  of  these  experiences,  it  is  recommended  that 
R.AILFR  be  released  for  general  implementation  on  domc.stic  Army  installations. 
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APPENDIX  A: 

PRELIMINARY  SEGMENTED  MAP 
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APPENDIX  B: 


INITIAL  WORK  PLAN 

This  appendix  includes  the  inilial  crew  assignments,  responsibilities,  and  plan  of  action  for  the  FEAP 
field  work  at  Fort  Stewart. 

A.  Assignments  and  responsibilities 

1.  Overall  Supervision:  Don  Uzarski 

Assistance;  Don  Plotkin 

Responsibilities: 

a.  Overall  project  responsibility  (administrative  and  technical) 

b.  Project  planning 

c.  Coordination  with  installation 

d.  Crew'  coordination 

c.  Personnel  assignments 

2.  Stationing  and  Segment  Verification 

Crew  Leader;  Sue  Wagers 
Member;  Rich  Harris 

Responsibilities; 

a.  Station  the  network 

b.  Affix  permanent  markers 

c.  Temporarily  station  with  crayon  key  inventory 
components  (switch  point  locations,  culverts,  etc.) 

d.  Verify  tracks  on  map 

3.  Inventory 

Crew  Leader;  Dave  Brown 

Members:  Mohammed  Kahn,  Mike  Britton 

Responsibilities: 

a.  Complete  segment  inventory 

b.  Complete  network  inventory 

c.  Collect  required  information  for  the  computation  of  track  ranks 

d.  Collect  traffic  information 

e.  Verify  all  track  segment  numbers,  turnout  numbers,  and  curve  numbers  on  map 

4.  Inspection 

Crew  Leader:  Don  Plotkin 

Members:  Joe  Hovell  (USAEMSC),  John  Borse 
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Responsibilities: 

a.  Perform  100  percent  track  inspection  of  each  segment 

b.  Inspect  related  facilities 

R.  Action  Plan 

1.  The  stationing  crew,  the  inventory  crew  leader,  and  supervisor  will  leave  on  1  June,  with 
the  rest  of  the  group  to  leave  the  next  day.  This  will  ensure  that  the  stationing  crew  stays 
ahead  of  the  others. 

2.  Plan  to  return  on  the  11th. 

Most  personnel  will  serve  on  more  than  one  crew  since  none  of  those  tasks  should  last 
the  entire  period.  It  is  expected  that  stationing  and  inventory  will  be  completed  during 
the  first  week.  Inspection  will  carry  over  into  the  second  week. 

4.  A  short  meeting  will  be  held  at  the  close  of  each  day  to  discuss  the  events  of  the  day  and 
to  outline  the  next  day’s  efforts. 

5.  Crew  leaders  are  responsible  for  the  completeness  and  accuracy  of  their  work.  Data  sheets 
will  be  reviewed  daily.  Errors  will  be  corrected  prior  to  departure. 

6.  Work  hours  will  generally  be  between  0800  and  1730.  The  progress  of  Uic  work  will 
dictate  what  actually  will  be  done.  The  weekend  .should  be  free  unless  work  dictates 
otherwise.  Prepare  to  work  in  the  rain. 

7.  All  work  must  be  completed  within  the  allotted  time. 

8.  Three  station  wagons  will  be  rented  so  that  all  of  the  equipment  can  be  transported  easily. 

d.  Crew  leaders  need  to  make  sure  that  all  of  the  materials,  tools,  etc.  needed  to  do  the  work 

are  taken  along. 

10.  Equipment  will  be  shipped  beforehand.  Mohammed  Kahn  will  coordinate  this  effort  with 
the  crew  leaders. 

1  I.  Initially,  the  stationing  crew  will  u.sc  the  track  cart.  After  that,  use  will  be  determined 
based  on  need. 

12.  Accomplish  all  key  planning  items  as  soon  as  possible. 

13.  The  supervisor  will  work  with  each  of  the  erews  to  some  extent. 

14.  Data  loading,  extensive  number  crunching,  and  analysis  work  will  be  performed  back  at 
USACERI,  upon  return. 
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APPENDIX  C: 

FINAL  SEGMENTED  MAP 
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APPENDIX  D 
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Sw  '  t  -‘i 

rt 

Point 

Ra  i  1 

(Dm  rd  Rail 

Segment  */ 

1  -M  n  (  i  on 

Lei»g  t  h 

V  e  1  g  Ii  t 

F  ton 

T.vpp/ 

I.f'Hg  t  ft 

Turnout  » 

(  « t  a  t  1 

nn  ) 

n  i  rec  1 

i  on  ( LK ) 

Change 

Frog 

Si  7.0 

(IF) 

1001 

9  +  fi9 

I.H 

15,0 

N 

SELF  GL’ARPFn 

I  2 

Re\ er  s i ng 

1  ang»'*n  t 

r-n  ft 

Past  Frc^g: 

N 

8 

Comments:  ItoviMob  across  to  track  11 


Trick  Curvature  SupeielrvHt  inn  Spnefl 

Si'ijmont  9  (’iirs'o  ID  •  (deifroesl  (inches)  (mplii 


1  tui  1 

1  1  0 

5.00 

D  .  Of) 

r, 

'■  ‘mmenl  s  • 

MR\1N^^:^•  SIR' 

r-  1  I'PVS 

r  ra«  k 

Si'gment  t 

'‘enter  1  i  ne 

1  o«  a  1  i  on 

1  ypr. 

S  i  .’c 

(  inches) 

Ma  t  f  in! 

1  M(>  I 

<  eminent  s  : 

6+7'| 

P i pe  ru 1 ve 

in 

S  t  «  e  1 

IfKH 

f 'ommen  t  s  : 

3  ♦  .3  9 

Pipe  rulve 
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S  t  •'o  1 
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M  lor  RATLFH  Prttft*  ;  \ 

ft.  Stow?»rli  <JA  Condition  Co«pArison  Dato:  0  )  /  7  / 1  OH 't 

hy  I  nspcc* t  I  till  Typo  Koport 


Ot  pnr  t  ('rilerla:  (’<*n«liiion  Comparison  b>  Inapoftion  T>  Report  for  Ml  Track 
Soumon f  s . 


IRACK 

Sf-CMKNT 

*  nF’FRAirON 

5  HIM 

SPFFn  MHIT 

10  Mtil 
SPEFP  1  IMIT 

^  1  i.i 

r'r)MPI  lA^f'F 

i>K'f  PCI 

FHFF 

1  00  1 

TORNOCTS 

RAIL  t,  JOINTS 

TIPS 

TRACK  crjHP 
TURSOIT  tiKOM 

VPGFT \TIO\ 

1  OO'J 

TUHNOCTS 

HAIT  K  Jl.lOTS 
riFs 

TRACK  COI^P 
TPRNtU'T  GFOM 

vkokt  \  ri ON 

1  OOT 

TIPS 

TCRNOLT  CEOM 

RAM.  ^  JOISTS 
TR\CK  COMP 
TPRNOUTS 
VEOFTATION 

1  no  1 

TIES 

THAI  k  COMP 

VFC.F.i  ATION 

1  no«; 

TURNOUTS 

TRACK  COME 
TURNOUT  AFOM 

RAH,  f.  JOIN  rs 

VfOKTATION 

1  oof; 

TI'RSOUTS 

TIES 

RAII  k  JOISTS 
TRACK  COME 
TURSOUT  CFOM 
VEGETATION 

100  7 

H.ANOKVAV  MfA 

TIES 

RAII  k  JOISTS 
TR.'.CK  COMP 
TURNOUTS 
VEGETATION 

Tl  RNOl'T  CKC'M 

1  noH 

rrES 

HAM  A  JOINTS 
TRACK  COMP 

V  Ft;  r  TAT  I  (A' 

1  ot 

FI  wokway  M^A 

I  1  FS 

TRYCK  COMP 

RAM  A  JO  I  MS 
VFOFTATION 

1  02 

FIANr.FWAY  MFA 

TURNOUT  GFOM 

vegetation 

TIPS 

R4M  A  Jf'lMS 
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I  uos 

Ft.  Stewart,  GA 


RAILER 

r«((^ ; 

2 

CondH  ion  f'oAparlaon 
by  Inspection  Type  Report 

Date : 

UI /27/1989 

Report  ('r  1 1  or  i  ft  : 


('orwlition  Comparifton  by  inapertion  Type  R**pt>rt  for  All  Trad. 
Segments . 


TRACK  SO 

SFGMFNI  »  ''RFRATTON 


5  HPH 

Sl'KF.I)  I.IHIT 


10  MPII 
SfFFD  I.IMIT 


rri  1 

COMPLIANCE 


!)FLK(”  r 
f  REF 


T’.'HSOrTS 


I  RACK  Chmp 


1  n.i 


1101 


12  01 


F'  ANGFWAV  MFA 


!  .U)l 


1  :ti)2 


n  Fs 


I  loi 


1  n  I 


?ni 


FI.ANC.FWAV  MFA 


101 


Tl'RNOCTS 


'Ull> 


1  I  RVDCTS 


TIPS 


RAIL  4  JOINTS 


rail  ft  JOINTS 
TIES 


TCRNOUTS 


TURNOLT  GFOM 


TRACK  Ct»Mr 
VEOFFATION 


TIES 

TRAt'K  COMP 
VEGETATION 


track  come 

VFGETAl ION 


TIPS 

TRACK  C'OMP 


FLANGFWAV  MFA 
KAI  L  A  JOINTS 
TRACK  COMP 


TIPS 

TRAC'K  Cf)MP 


RAM,  A  JOINTS 
TRACK  COMP 
VEGFTATlos 


TIM^NOTT  GFOM 


TIPS 

TRACK  r'OMP 


RAIL  ft  JO  I  MS 


RM  ’  A  Jol  N  1  S 
\ KCKTAT ION 


TCRNCP  T  GEom 
V FGKTAIION 


VI-  Ti'T  \  •■Tr)S' 


RAM  ft  JOINT:' 
f  I  FS 

TR\CK  COM!' 
VKaPTAT  IC'N 


TIES 


RATI  ft  JOISTS 
TIES 

nncK  COMP 

vF{;ftati('>n 


HAll.  ft  JOISTS 
\  F<1KTATI0N 
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I  '  UAI  I  F!<  r«K/ 

^  J  .  S  I  f  WH  r  «  ,  I ’•  A  <  unM  I  M  •  •  'nifjii  r  I  H'.ri  ()»» t 

I'V  Iri^^pect  ir>ii  lype 


('riif'ria;  f^'crliM^'n  ^oiopar  i  son  t*y  I  nspec  t  ion  Type  Report,  f 

Se  j^me n  t  «  . 


TF?ArK  ^0  S  MPM  10  MPH  Kill. 

'^KGMFNT  #  or’FRATION  .SI’FFP  LIMIT  SPFKD  LIMIT  rOMPLIANCK 


n  RS’OI  TS  Tl’RNOUT  (IKOM  RAIL  A  JOINTS  TRACK  COMP 

TIPS 


.’0  ! 


F!  ANGFWAV  .-iKA  rcUN'OCTS 


TI  FS 
TRACK 

TL'RSOt'T  GK)M 


FI  WGFWAY  MFA  ri'RNOCTS 


TIF.S 

TRACK  COM!' 
TURNOUT  OKOM 


-106 


FIASCFWW  Mf  \ 


TIES 


RAff  A  JO/VfS 
TRA(‘K  COMI' 


.10  7 


10R 


10  0 


FLVsCKWAV  MKA 


in  1 


Ff  WC.FWAT  MK\ 


TI'RNOl'T  HFOM  iCM  1.  A  KHMS 
TURNOUTS  I \ FS 

track 


TURNOUT  GFOM  RA I  1  A  .TnlMS 
lURN'OUTS  TRACK  COMI' 

VKOKTAT ION 


RAIL  A  JOINT.S 
TIES 

TRACK  m*mI’ 
VFcn  M  i  ON 


TITS 

TRACK  COMP 


M)2 

RAU  A  JOINTS 
TIPS 

TRACK  rC>MP 
VK.GEl  AT  I  ON 

-Ml 

RATI,  A  JOINTS 

TIPS 


(t  I  /  1’  7  /  1  'IH‘« 

or-  All  T  rack 

f'Fi  rcr 
FKFK 

VKOFTATION 

RA I!  A  JOI ^ IS 
V  KCFTA'!  ION 


K  \  ■  1  A  .C’l  N  I  ^ 
VKi.FT  \T  ION 


V  pen  A  noN 


VF'O'  I  \  :  I  ON 


T  1  KS 


RAIL  A  JfMNTS 
VFGFIATION 
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1  >  H)f>  RAILFR  To??:  1 

Ft  .  S  t  ewR  r  t  ,  (I  A  Conti  i  t  i  on  t'ompRr  i  Hon  Date:  t)l/2T/l'tM'l 

l>y  Inapeot, ion  Type  Report 


Ropoi  t  (tilnria:  fotnl  i  I  i  on  t'onparison  by  Inapeclioii  Type  Report  for  All  IT  r>  k 
Segment  3 . 

rP\rK  NO  5  MPH  10  MI'H  Fill, I,  PFFFC  T 

SFOMFM  •  orFHAI  tov  RPFF.O  LIMIT  SPEED  LIMIT  fOMPi  lAMCF  FHFE 


TRACK  COMP 
VFOFTATION 


r.ni 


r''RNorTS 


602 


ROT 


FlANflFWAY  MPA 


701 


TIFS 


TIES  RAII.  *  JOINTS 

TRACK  COMP  \  FflFTAI  ION 

TURNOUT  GEOM 


Tl  FS  R,\  I  !,  *  .MIN  1  S 

TRACK  COMP  TLRNOII  TFOM 
Tl  RNOPTS 
VFC.FTATION 


TIES  TRACK  COMP  RA  11  »  .lOlr.'IS 

TLRVOCT  OFOM 
TURNOUTS 
VEGETATION 


track  comp  r,wi  a  joims 
\  EGET.ATION 


HOI 


FI  ANCFWAV  MFA 


002 


FIAN'GFWAY  MEA 


RAIL  4  ,101  NTS 
TIVS 

TRACK  COMP 
VEGKT  ATION 


TIFS  rail  »  .lOlNTS 

TRACK  COMP 

VEGETATION 


CPI  01 


FLANGEWAY  mea 


CR201 

FI  \NGFW\T  MFA 


RAIL  4  .K'lNTS 
TIES 

TRACK  COMP 
VEGETATION 


RAIL  4  JOINTS 
TIES 

TRACK  COMP 
VFGF.TATION 


I  0  1 
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I  :ru)5 

ft.  S  t  r  w  A  r  t  ,  I  i  A 


RA 1 1  KH 

Condition  Comparison 
hy  Inspection  Typo  Report 


r. 

Date :  0  1 /2‘/  I 


Report  CritoriH!  '.'■(mhI  i  f  i  o  n  ('omparison  by  Tnsporlion  Typo  Report  for  Ail  Trarj. 


ritA'K 

sF(;mk\t 

NO 

#  OPERATIO.S 

5  MPtI 

SI'FEn  LIMIT 

10  MPH 
SPEFI)  LIMIT 

FPLl- 

COMPLT  ASf’E 

PKl*  V'  ‘ 

FREE 

TCRNOPTS 

TURSOCT  GEOM 

V  E(;E  PATTON 

RAIL  4  JOISTS 
TIES 

TRACK  COMF’ 

I  02 

TIES 

VF.C.ETATION 

1RACK  Ct)MP 

RAIL  ^  joi-.rs 

1  i\:\ 

El  .\N(;ewa>  Hr-  \ 
RAIL  A  Jr.INIS 

TIES 

TIRNOI’TS 

Tl'RNOl'T  (;E0H 

TRACK  fOMP 
\ ECKTAI ION 

PO  l 

1‘  !  ^  S 

VECKTATIOS 

R.Al’  4  .WMS'S 

^  01 

RAIL  K  JOISTS  VEGKTATI''N 
TIES 

TRACK  COMP 


t  I  l'iS  RMI.fr  pngf-:  I 

H.  Stownit.  CA  mar  Siimmdty  R<'p<)i  t  Dalo:  (i  1 /L’ T  M  ”>!  ■' 


'  one' i  t  i  oil  .‘ficr  Ropniis;  Full  Fomrlianoo  7r<trk  ('atrgmv:  All 

F')  I  1  f  y  ;  1  N -  HOljSK  Track  Use  :  A 1  1 


I  tank 
Urgmrnt,  « 


Maintenaiue  Standard 
Fond i t ion 


Total  Coal  lo  Haiar 
Condition  lo  Desired  level 


1  001 

S’O 

OPERATION 

1  0tI2 

10 

MPH  SPEED 

LIMIT 

I  till  A 

10 

MPH  Sr’KFD 

LIMIT 

1  oot; 

5  1 

HF’M  SPEED  1 

LIMIT 

100  7 

\() 

OPFRAEION 

1  OOfl 

10 

MPH  SPEED 

1  TMIT 

101 

\() 

OPERA  riON 

102 

SO 

OF'FRA  IMON 

103 

1 1) 

MF'H  SPFED 

LIMIT 

1101 

10 

MPH  SI'EFD 

LIMIT 

1  JO! 

so 

OPERA  noN 

1  :J02 

5 

MPH  .SPEED 

LIMIT 

2  0  1 

Srj 

OPFRAEION 

30  1 

5  ! 

MPH  SPEED  1 

LIMIT 

302 

A  1 

HPH  SPEED  1 

LIMIT 

,1')3 

SO 

OPERATION 

3(H 

SO 

OPERATION 

.''Of, 

so 

OPERATION 

3  Of, 

SC) 

OPERATION 

30  7 

10 

MPH  SPFEE> 

LIMIT 

3f»R 

I  0 

MPH  SPEED 

LIMIT 

-too 

so 

OPERATION 

101 

NO 

OP!- 11  \  I  ION 

60! 

NO 

OPEFIM  ION 

6  0.3 

SO 

ol’F  R  A  r  roN 

70! 

NO 

OPERATION 

801 

NO 

OPERATION 

902 

SO 

operation 

r  RIOI 

1  0 

M!’l(  SI’EFD 

LIMIT 

CR2UI 

NO 

OPERA! ION 

1.01 

5  MDll  SI'FEn  I 

,IMIT 

1,02 

10 

MPH  SI’EFD 

LIMIT 

L0.3 

NO 

OPERATION 

PO  I 

5  MPH  SPEED  LIMIT 

$T06 . 00 
$0 . 00 
$10.00 
$728.00 
$818.00 
$700.0(1 
$1  ,;t2  7.O0 
$282 . 00 
$091 . OO 
$.150.0(1 
$700  .  (10 
$2,139.00 
$0.00 
$10.00 
$28.00 
$994 . 00 
$10. 00 
$0.00 
$291 . 00 
$0 .00 
$10.00 
$0 . 00 
$0.00 
sr.i  .  00 

$291 .00 
$2,072. OO 
$0 . 00 
$0.00 
$0 . 00 
$0.00 
$71.00 
$1,227.00 
$8 , 76(1 . 00 

$  .1 ,  r.  r.r, .  oo 


$26,640.00 

TLo  poiicv  ,  hoqg.fi  mny  not  nIJow  the  selected  \  rnrk  sr^menlts)  to  t-r 
raised  the  desired  operating  or  condition  level. 
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ATTN.  CECW 
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Fort  llitachuca  85613 

A  IT  N:  Facilities  Engineer  (3) 
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Fort  Shafter  96858 
ATEN:  DEH 
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SHAPE  09055 
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